Introduction
The mirena®, a levonorgestrel-releasing intrauterine system (lNG-iUS), is a form of long-acting reversible contraception (larC) that reduces the volume of menstrual bleeding and can be used as a treatment for heavy menstrual bleeding. it is a small t-shaped device containing levonorgestrel that can be inserted in the uterus in a clinic room. in New Zealand, Special authority mirenas® can be obtained through Pharmac (cost to patients = NZ$5) for the management of heavy menstrual bleeding if women have a diagnosis of heavy menstrual bleeding, are unable to tolerate or have failed to respond to other appropriate medications and have either a haemoglobin of <120 g/l or ferritin <16 mcg/l. if women do not meet these criteria and would like a mirena®, they have to pay for the device (NZ$340 at a Family Planning clinic as of June 2018). mirenas® are licenced for 5 years and are one of the most effective forms of contraception. Jaydess® has been available in New Zealand since april 2015. it is smaller than the mirena®, contains less progesto- larCs are more effective than other contraceptive options that rely on correct, consistent use, such as the oral contraceptive pill or barrier methods. 1 With typical use of a method (rather than perfect use), if 100 women use the contraceptive pill for 1 year, there can be eight to nine pregnancies, whereas there will be less than one pregnancy if a larC is used. 2, 3 The american College of Obstetricians and Gynecologists is encouraging the use of larCs in all appropriate people including nulliparous women and teenagers, to help reduce unintended pregnancies.
2 a US study found that women using 'short-acting' reversible contraception, such as the combined oral contraceptive pill, were over 22-fold more likely to experience an unintended pregnancy compared to women using larCs. 4 a review of intrauterine contraception in the asia-Pacific region found there are unmet needs in terms of access to and uptake of intrauterine contraception. 5 in New Zealand abortion clinics, rose and Garret showed marked disparity in the provision of larCs and they concluded that 'service providers should ensure women have barrier-free access to larC methods that are most likely to prevent future unintended pregnancies.' 6 There are some women for whom an lNG-iUS is the best or only form of reversible contraception suitable but who cannot afford it (table 1 shows information on the larCs available). in one study, the uptake of mirena® was increased sixfold when the barrier of cost was removed and education provided. 7 This study examined whether the frequency of use of an lNG-iUS is influenced by socioeconomic factors or by ethnic group. The hypothesis is that fewer women use an lNG-iUS for contraception in areas of deprivation. The frequency of use of subsidised options, copper intrauterine devices (iUDs) and Jadelle®, was also studied.
Methods
ethical approval was obtained from the Family Planning research committee in april 2016. We performed a retrospective search of the Family Planning database for all the women who had an lNG-iUS (mirena® or Jaydess®), iUD or Jadelle® inserted at Family Planning clinics in 2015 in the Wellington region (margaret Sparrow Clinic (mSC), Porirua and lower Hutt). The electronic records of these patients were accessed via medtech from april to November 2016. The following information was recorded for each
WHAT GAP THIS FILLS
What is already known: Mirena® is an effective form of long-acting reversible contraception that is subsidised for treatment of heavy menstrual bleeding but not for contraception. In situations where cost is removed, women's uptake of Mirena® is increased.
What this study adds: Mirena® is infrequently used for contraception by Māori, Pacific Peoples and people residing in areas with the greatest socioeconomic deprivation score. These groups contain more women having a Special Authority Mirena® than a self-funded one, which is not the case for any other group, and suggests inequitable access to the Mirena® for contraception. The New Zealand Deprivation (NZDep) index provides a socioeconomic deprivation rating for small geographic areas of New Zealand. NZDep was developed to provide deprivation information to be used for research, resource allocation and advocacy. 8 The NZDep index is calculated from 2013 census data and uses eight measures of deprivation to calculate a deprivation score for each small geographical area. This small area is then assigned a deprivation index between 1 and 10; 1 is for areas that have the least deprived NZDep scores and 10 for areas that have the most deprived NZDep scores. most of the small areas have a population of 100-300 people. 8 We collected NZDep scores and ethnicity data for all patients attending Family Planning clinics in 2015 in the Wellington region.
NZDep scores are automatically populated in patients' personal records in Family Planning clinics' Patient management Systems when their address is geocoded. in some cases, it is recorded as quintiles and in others, it is deciles and quintiles. Quintiles have been used in this study.
Results
The total number of patients visiting Family Planning clinics in 2015 in the Wellington region (11, 967 ) is shown by deprivation quintile of address in Figure 1 . Family Planning saw the highest number of people residing in quintile 1 areas and the lowest number residing in quintile 5.
in the Wellington region in 2015, 320 lNG-iUSs, 574 copper iUDs and 516 Jadelles® were inserted. This does not include iUDs inserted as emergency contraception following unprotected sexual intercourse.
LNG-IUS funding
Of the 320 lNG-iUSs inserted, most were self-funded mirenas® (73%) (shown in table 2).
twenty-three per cent were Special authority mirenas® for the management of heavy menstrual bleeding (with contraception being an added bonus for some women). When analysing the in areas with the most deprived NZDep scores (quintile 5), more women had Special authority mirenas® (17) than self-funded lNG-iUSs (13) . in contrast, in areas with the least deprived scores (quintile 1), many more women had a selffunded lNG-iUS (67) than a Special authority mirena® (14) .
Ethnicity and type of LARC inserted
Self-funded lNG-iUS was not a common choice of contraception for māori (2.5%) or Pacific Peoples (nil), but this is an acceptable device for them, as nearly 10% of women from both groups had a Special authority mirena® (table 4) . Jadelle® was the most popular choice for māori and Pacific Peoples, with over 60% of women from each group choosing that device.
Type of device and Community Services Card
in New Zealand, people on low to middle incomes can apply for a Community Services Card (CSC), which reduces costs associated with health care. Family Planning data for CSC holders is incomplete as patients aged <22 years are not asked about this because their appointments at Family Planning are free. CSC holders were almost twice as likely to have a Special authority mirena® than a self-funded lNG-iUS. in contrast, women who were not CSC holders were almost five-fold more likely to self-fund an lNG-iUS than have a Special authority mirena® (table 5) .
Discussion
This study shows that māori, Pacific Peoples and women residing in quintile 5 areas chose self-funded lNG-iUSs less often than Special authority mirenas®. it appears that this is also true for CSC holders, but due to the lack of data on CSC status for women aged <22 years, it is more difficult to be certain. all other groups showed higher use of self-funded lNG-iUSs than Special authority mirenas®. This supports our experiences in the clinic whereby there is inequitable access to the mirena® for contraception.
Limitations
Use of deprivation indices is not a precise measure of a person's socioeconomic status or their ability to pay for contraception -it represents the average deprivation score of the small area in which they live and there can be heterogeneity within small areas. in addition, although NZDep is an indicator for deprivation and although it has been shown to be quite accurate, it is an approximate measure for deprivation itself. it has been suggested that lack of provider training and patient education accounts for some of the underutilisation of larCs. 2 This is not an issue at Family Planning, where good information is available to patients, and clinical staff are keen advocates of larCs as the benefits in reducing unplanned pregnancy are well recognised. This sample is limited to patients attending Family Planning and will omit certain groups such as women who have contraception started at the time of an abortion and women who attend other providers such as general practitioners, private gynaecologists and who are referred to Gynaecology Outpatients at a Public Hospital.
Studies have shown that use of intrauterine contraception varies greatly between countries.
9 This is not because of differences in eligibility criteria but in variable access, education of healthcare providers and government policy. 9 in situations where the barrier of cost is removed, lNG-iUS becomes a more popular choice than the iUD. The prescribing rate of lNG-iUS in Scotland (where all contraceptives are fully subsidised) in 2015-16 was 17.4 per 1000 women compared with 5.4 for the copper iUD. 10 in the setting of a New Zealand abortion clinic, when both methods of intrauterine contraception were free and education provided, mirena® uptake was increased from 6 to 36% and iUD use decreased from 19 to 11%. 7 according to several studies, policymakers should not be deterred from spending money on subsiding larCs. [11] [12] [13] [14] [15] [16] Providing contraception costs less than providing care for unintended pregnancies. [11] [12] [13] The contraceptive implant and intrauterine contraception have the greatest saving for every dollar spent on reversible contraception (e.g. nearly $5 saved for intrauterine contraception for every $1 spent, but only $1.58 saved for barrier methods). 11 The Guttmacher institute found that 'in 2010, every $1.00 invested in publicly funded family planning services saved $7.09 in medicaid and other public expenditures that otherwise would have been needed.' 15 Family Planning's work is guided by the vision, Whakamanahia -equity, access, choice. 17 This study shows reduced use of self-funded lNG-iUS for māori, Pacific Peoples and women residing in quintile 5 areas. Due to financial constraints, some women must settle for a contraceptive method that does not help with their bleeding, and if the next best option is a pill or barrier method, it will not be as effective as the lNGiUS. Some of the consequences of this are unplanned pregnancies, anaemia and time off school or work when bleeding is heavy or painful. This burden is falling on certain groups.
The New Zealand Health Strategy's aspiration is for all New Zealanders to 'live well, stay well, get well'.
18 to make this possible, women must have access to suitable, effective and affordable contraception. Subsidisation of the lNG-iUS is an essential step to achieving equity in New Zealand. 
